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Description 

The present invention relates to a computer-based 
process controller, and more particularly to a method of 
graphical display of selected process attributes and a 
system for formatting and displaying attribute data. 

The article by F. Knopp et al in Elektrotechnische 
Zeitschrift, Vol. 109, Nr. 12, June 1988, Berlin, discloses 
an interface for control of power supply grids making use 
of a window technique, various segments of the grid in 
different hierarchies can be displayed, wherein a partic- 
ular object on the display can be selected and the con- 
dition thereof displayed in a dialog window. A typical at- 
tribute displayed there comprises for example the pa- 
rameters of a transformer currently in operation. The ar- 
ticle makes no reference to storing historical data on the 
object attributes. 

The European patent application EP-A-0 483 035 
relates to a rework station used in an assembly line for 
producing computer cards having various electric com- 
ponents. The rework apparatus comprises means for 
storing and retrieving parameter information on the 
components including information on possible defects 
thereof. Display means are provided for displaying a 
graphical representation of the card assembly currently 
under diagnosis. Memory means are also provided con- 
taining the results of previous tests for the components 
as well as the previous history of repair actions taken 
with respect to given components. 

Processing plants typically include a series of oper- 
ations in which liquid, gas and solid materials are trans- 
ported, heated, mixed, chemically treated, cooled, pres- 
surized or otherwise processed. Each of the operations 
in a processing plant are monitored and controlled to 
ensure that each is performed according to some pre- 
determined specification or criteria. The monitoring and 
control typically requires instrumentation including sen- 
sors for various process conditions, transmitters for 
transmitting the sensed data to a computer-based con- 
troller, a computer-based controller that receives the 
transmitted sensed data and that takes appropriate con- 
trol action based on the sensed data, and controlled el- 
ements within the process such as valves, pumps, con- 
veyors, heating or cooling elements, alarms, and the 
like, which are connected to and controlled by the proc- 
ess controller in order to maintain the sensed process 
conditions within predetermined desired limits to there- 
by control the operation of interest. 

Typical processing plants, such as oil refineries, 
petrochemical plants, food processing plants, or drug 
processing plants, may include operations that have 
tens or hundreds of such so-called "loops", each of 
which may contain any type of sensor and transmitter, 
the computer-based controller, and any type of control- 
led element. Such loop-based operations are typically 
represented by loop drawings or loop sheets which 
graphically illustrate the loop or loops of the operation 
of interest. 



With the advent of Computer-Aided Design (CAD) 
programs, loop drawings are created and stored in a 
computer memory, and are displayed on a display 
screen, thus simplifying the creation and maintenance 
5 of loop sheets. With such CAD programs, creation of the 
loop sheets is accomplished by an operator instructing 
the computer, using a digitizer or mouse, to place and 
connect graphical representations of the components of 
the operation on the display screen of the computer- 
based controller. 

Such CAD programs and computer-based process 
controllers also facilitate the maintenance of historical 
data related to the operation under control. Such data 
historians operate much like flight recorders on aircraft, 
and serve to record a history of the states and other at- 
tributes of all control elements in an operation. The 
maintenance of such historical data has proven partic- 
ularly critical when the operation being controlled relates 
to the manufacture of foods and/or drugs. 

Typical data historians simply keep track of all at- 
tributes of all components of the operation under control, 
and maintain the data history in a large history data 
base. Then, when review of the history data base is de- 
sired, for example, after the detection of a process upset 
or other error, the history data base is output in the form 
of a spread sheet, thus permitting a system operator to 
analyze the historical data to determine the cause of the 
upset or error. During such an analysis, an operator re- 
views the spread sheet of historical data, in combination 
with a loop sheet drawing, to render conclusions, for ex- 
ample, as to the cause of the upset or other error. Such 
analyses have proven difficult because large portions of 
the history data base may not be relevant to the partic- 
ular loop or process upset under consideration. In addi- 
tion, correlating the data history with a loop sheet of in- 
terest to determine the history of a particular component 
of the operation of interest, often proves time consuming 
and occasionally results in errors. 

There is therefore a need to provide an easier meth- 
od to correlate data history with individual components 
in a computer-based process controller. 

According to the present invention, a method and a 
system of displaying attribute data are provided as de- 
fined in claims 1 and 5, respectively. 

The display of the process attributes may take the 
form of a dialogue box which is overlaid on top of the 
graphical representation of the process being controlled 
thus permitting the substantially simultaneous display of 
the graphical representation and underlying process at- 
tributes. 

The process attributes that may be displayed may 
be virtually any attribute that is associated with a proc- 
ess element. For example, process attributes may in- 
clude the identity of the process element including its 
part number, drawing number, manufacturer, and the 
like, the characteristics of the process element includ- 
ing, for example, the physical and electrical character- 
istics including the engineering units and range of the 



15 



20 



25 



30 



35 



AO 



45 



50 



2 



3 



EP 0 592 921 B1 



4 



output signal produced by the process elements, and 
the state history of the process element, for example, 
the state of the output of a process element for a partic- 
ular point in time. 

Attributes that may be displayed in accordance with 
the present invention include static attributes and dy- 
namic attributes. Static attributes (for example, element 
identity and characteristics) may be entered manually, 
whereas dynamic characteristics (for example, output 
state) may be derived from a historical data base : and 
formatted for inclusion among the attributes to be dis- 
played. 

These and other advantages of the present inven- 
tion will become apparent to those of ordinary skill in this 
art with reference to the figures and following detailed 
description of embodiments. 

Figure 1 is an example of a graphical display of a 
process and instrumentation diagram. 

Figure 2 is an example of a graphical display of a 
loop sheet with a graphical attribute interface, in accord- 
ance with the embodiment. 

Figures 3-5 are additional examples of graphical at- 
tribute interfaces, in accordance with the embodiment. 

Figure 6 is a system block diagram showing the 
functional requirements for implementing the graphical 
attribute interface which is used by the embodiment. 

Figure 7 is a flow chart showing the logic of the 
graphical attribute interface of the embodiment. 

Figure 8 is a flow chart showing in more detail the 
process user request function of Figure 7. 

Figure 9 is a flow chart showing in more detail the 
load drawing function of Figure 8. 

Figure 10 is a flow chart showing in more detail the 
unload drawing function of Figure 8. 

Referring to Figure 1 , there is shown a screen from 
a computer display 90 which illustrates a loop sheet in 
the form of a process and instrumentation diagram 
(P&ID), for a batch kettle control. In Figure 1, the bold 
lines indicate pipes or conduits for liquid, steam or vapor, 
the fine lines indicate hardware connections, and the 
fine lines with circles indicate software connections. 

The screen display of Figure 1 shows kettle 1 00 sur- 
rounded by steam jacket 101, which is connected to 
steam line 102, cooling water supply line 103, conden- 
sate return line 104, and cooling water return 106. The 
input of unprocessed product is illustrated by use of 
charge header line 107, and processed product is re- 
moved for storage via outflow line 108. Also illustrated 
is vapor recovery line 109. 

Within kettle 100 is illustrated stir bar 111 which is 
driven by motor 112. Also within kettle 100 is tempera- 
ture sensor 113. 

Illustrated in the P&IO of Figure 1 are several proc- 
ess operation components illustrated using standard 
process instrumentation symbols. 

For example, lines 102, 103, 104, 106, 107 and 108 
each respectively include valves 112,113,114,116,117 
and 118. Each valve has associated therewith a valve 



state indicator (YV) and a valve indicator and controller 
(YIC). For example, outflow line 108 includes outflow 
valve 118 which has associated therewith a valve state 
indicator (YV) 119, and a valve indicator and controller 
5 (YIC) 120. 

Vapor recovery line 109 includes a flow transducer 

121 which is connected through flow transmitter (FT) 

122 to flow rate indicator and controller (FIC) 123. 
Temperature indicator 113 is connected through 

temperature transmitter (TT) 1 26 to temperature indica- 
tor and controller (TIC) 1 27. Also provided to TIC 127 is 
the control output of valve indicator and controller (YIC) 
128, which is connected to monitor motor 112. 

Finally, the software control outputs of FIC 123 and 
TIC 127 are applied to temperature converting relay 
(TY) 129 which is illustrated as controlling valve 131 
within steam line 102. 

Associated with each component illustrated in the 
P&ID of Figure 1, for example, associated with each 
valve, valve state indicator (YV), indicator and controller 
(YIC), sensed signal transmitter (TT, FT), and flow or 
temperature indicator and controller (FIC, TIC), are so- 
called process attributes which completely define the 
identity and state of the particular component. In other 
words, associated with each graphical or icon represen- 
tation of a control element in a P&ID such as that illus- 
trated in Figure 1, are one or more process attributes. 

For example, process attributes may include the 
name of the control element, the type, part number, and 
manufacturer of the control element, reference to the 
drawing for the control element, if the control element is 
a physical element, the type of signal output by the con- 
trol element (for example, analog or digital), the engi- 
neering units for the signal or signals produced by the 
control element as well as the range for the output sig- 
nal, the high and low alarm limits for the output signal, 
the value of the output signal at a particular point in time, 
the last time the control element was maintained, and 
so forth. There are virtually an infinite number of different 
types of process attributes for the possible control ele- 
ments used in processing plants. In general, the process 
attributes reveal the identity, characteristics and/or state 
of a respective control element. 

Rather than requiring a control system designer or 
processing plant operator to search through an exten- 
sive history data base to determine the particular proc- 
ess attributes for the control element or elements of in- 
terest, the present invention allows selected process at- 
tributes to be formatted and displayed along with the 
graphical representation of the operation (for example, 
the P&ID sheet of the operation under consideration). 
By using a user positionable cursor or cross-hair, a user 
may select a desired control element for which the un- 
derlying process attributes are to be displayed. 

For example, and with reference to Figure 2, an em- 
bodiment of the present invention contemplates the use 
of a cursor (such as cross-hairs 200) which is selectively 
placeable anywhere on the image of the P&ID sheet by 
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use of a mouse, key board, joy stick, or other user input 
device, in order to select a particular control element of 
interest (for example, FT 122). Once a desired control 
element has been selected, a dialogue box 201 is dis- 
played overlying the graphical representation of the 
P&ID sheet. Dialogue box 201 may take any form, how- 
ever, in the preferred embodiment, dialogue box 201 in- 
cludes at least two fields; a process attribute identity 
field 202 and a process attribute value field 203. Identity 
field 202 includes a brief description of the identity of the 
process attribute of interest, the value for which is dis- 
played in the relevant entry of process attribute value 
field 203. Dialogue box 201 also includes graphical in- 
struction boxes 204 and 205 with which the user may 
change or set attribute values by selecting an attribute 
value field 203 and entering a new value. Once changes 
have been made to values within field 203, selecting box 
204 ('OK 0 ) saves the new values or selecting box 205 
("CANCEL 0 ) retains the original values. In any case, se- 
lecting box 204 then box 205 closes the dialogue box 
201. 

Figures 3,4 and 5 present examples of different 
types of dialogue boxes 201 which are illustrative of di- 
alogue boxes that may be displayed for various control 
elements revealed in the P&ID sheet of Figure 1. It 
should be understood that for each dialogue box illus- 
trated in Figures 3, 4 and 5, more or fewer process at- 
tribute identifiers may be included within the process at- 
tribute identification field, which would result in more or 
fewer process attribute values being displayed in the 
process attribute value fields. 

Referring specifically to Figure 3, presented is an 
exemplary dialogue box 201 A which may be overlaid on 
the P&ID sheet of Figure 1 (as illustrated in Figure 2), if 
the flow transmitter (FT) 122 was selected by the user 
for display of underlying attributes. 

In dialogue box 201 A, process attribute identifica- 
tion field 202A includes a lag" entry, with the corre- 
sponding value in field 203A being the tag that appears 
on the P&ID sheet for FT 1 22. Other attribute identifiers 
and values appearing in fields 202A and 203A indicate 
that FT 122 produces an output signal that is analog. 
The "device" and "address" entries in fields 202A and 
203A indicate the hardware box actually housing the 
transmitter, and the address within that box. Finally, at- 
tribute identification and value fields 202A and 203A in- 
clude entries for the engineering units of the output sig- 
nal of FT 1 22 (ma), and the high and low values permit- 
ted for the output signal, in the specified engineering 
units. 

Referring now to dialogue box 201 B in Figure 4, pre- 
sented is an exemplary dialogue box which may be dis- 
played when the user selects product outflow valve 118 
of the P&ID sheet of Figure 1 for display of underlying 
attributes. 

Process attribute identification and value fields 
202B and 203B include entries that identify the name, 
type, part number and manufacturer of the valve in in- 



terest. In addition, the identification of the valve specifi- 
cation sheet is provided. Finally, fields 202B and 203B 
include entries for the last maintenance date for outflow 
valve 118. 

s The dialogue boxes 201 A and 201 B shown in Fig- 
ures 3 and 4 do not include process attributes that vary 
as the process proceeds. In other words, the process 
attributes are static rather than dynamic. The "Mainte- 
nance Date" entry in dialogue box 201 B is periodically 
updated when the outflow 1 1 8 is maintained, but the oth- 
er entries in dialogue box 201 B do not vary as the proc- 
ess continues. 

In contrast, other control elements, includingcontrol 
elements presented in icon form in the P&ID sheet of 
Figure 1, do include process attributes that vary with 
time (i.e., dynamic attributes). For example, flow rate in- 
dicator and controller 123 produces an output signal 
which is indicative of the vapor flow rate detected by flow 
sensor 121 and transmitted by flow transmitter 122. 

Figure 5 presents an exemplary dialogue box 201 C 
for flow rate indicator and controller 1 23. Similar to dia- 
logue boxes 201 A and 201 B of Figures 3 and 4, dialogue 
box 201 C for flow indicator and controller 123 reveals 
several process attributes that do not vary as the proc- 
ess proceeds. However, dialogue box 201 C includes a 
process attribute identified as "Process Variable" with a 
corresponding value. This value (in units of gallons per 
minute) varies in proportion to the flow of vapor in line 
109 as sensed by flow sensor 121 and as transmitted 
by flow transmitter 1 22, and will thus vary as the process 
under control proceeds. In a similar fashion, although 
the "Set Point", "High Alarm", and "Low Alarm" entries 
in dialogue box 201 C are typically fixed throughout the 
duration of a control process, these values may either 
be changed by the operator or may be changed auto- 
matically under software control at any time. 

As explained earlier, a data historian maintains val- 
ues for these process attributes in a history data base 
in a known manner. The present invention operates to 
select and format particular process attributes for pres- 
entation in dialogue boxes which are overlaid upon the 
display of the loop sheet or P&ID sheet of interest. This 
provides a graphical display of process attributes for any 
point in time that is recorded in the history data base. 

Referring now to Figure 6, there is shown in func- 
tional block diagram form the graphical display of proc- 
ess attributes. The key parts of the embodiment are an 
AutoCAD drawing file 601 , a data historian or historical 
data file 602, a mask file 603, and a processor 604 which 
processes user requests input through interface 606 to 
produce drawings including graphical representation of 
process attributes. These drawings are stored in Auto- 
CAD drawing file 601 , and are constructed from the Au- 
toCAD drawing file 601, historical data file 602, and 
mask file 603, as described in more detail below. Draw- 
ing data file 607 is used to store a representation of the 
process attributes refined by mask file 603. 

Historical data file 602 contains attribute data which 
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is to be loaded into the drawing. The data is organized 
by records, and each record contains a number of fields 
as defined by the mask file 603. The mask file 603 con- 
tains the definition of the structure records in the histor- 
ical data file 602. The record definition is the list of at- 
tributes in each record in the historical data file. At- 
tributes in the record which are proceeded by a special 
marking character (for example, a °@° character) are 
used as the key attributes for loading data Irom the his- 
torical data file 602. 

The preferred embodiment uses the interface pro- 
vided in the AutoCAD Development System provided as 
part of AutoCAD release 11 , and provides a mechanism 
for keeping process documentation up to date with the 
process itself. A user may to load and unload the proc- 
ess data directly into and out of process drawings. The 
preferred embodiment is designed to operate on the 
Fisher Controls ENVOX Open Database product, how- 
ever, those of skill in this art will be able to apply the 
invention to other spread sheet and data base applica- 
tions without undue experimentation. 

The embodiment uses the concept of "key at- 
tributes" which refers to the process attribute within a 
block of attributes whose value - the "key value" - des- 
ignates the block for use in a drawing function, whether 
a load or an unload drawing function (described in detail 
with reference to Figures 9 and 10). 

Referring now to Figure 7-10, presented is a flow 
chart of the logic of the graphical attribute interface im- 
plemented in software. One of ordinary skill in the art 
may write source code from this flow chart in any suita- 
ble computer program language, such as Pascal, C, or 
FORTRAN for any desired computer system, such as 
IBM PC's or IBM compatible computers or other com- 
puters which support these computer languages. 

The process begins by initializing the users inter- 
face in step 1 . This is done in accordance with the stand- 
ard AutoCAD Development System interface proce- 
dures. Control then passes to step 2 where user input 
is awaited. Once user input is received, control passes 
to step 3 where the user request is processed. Step 3 
uses as inputs, the historical data file 602, the mask file 
603, the AutoCAD drawing file 601, and/or process at- 
tribute data from the drawing 607. 

Figure 8 shows in more detail the processing ol the 
process user request (step 3) of Figure 7. Beginning in 
step 3. 1 , the function code of the entered request is de- 
termined, and control passes either to the load drawing 
function 3.2 or the unload drawing function 3.3, which 
are described in more detail with reference to Figures 9 
and 1 0. After either the load drawing function 3.2 or un- 
load drawing function 3.3 is completed, control passes 
to block 3.4 where drawing clean up is performed includ- 
ing, for example, releasing memory allocated for data 
structures and closing open files. Processing then ends. 

Referring nowto Figure 9, the load drawing function 
3.2 of Figure 8 is described in more detail. Beginning in 
block 3.2.1, the mask file 603 is parsed. In other words, 



the mask file 603 is read and a structure is created from 
the mask file that defines the meaning of each item of 
data in historical data file 602. Control then passes to 
block 3.2.2 where the historical data file 602 is parsed 
s according to the information contained within mask file 
603. Control then passes to block 3.2.3 where the up- 
dating of dialogue boxes included in the AutoCAD draw- 
ing file 601 is begun. 

In block 3.2.3, the first dialogue box to be updated 
is determined from information in the mask file 603, his- 
torical data file 602 and AutoCAD drawing file 601 . Con- 
trol then passes to block 3.2.4 where the attribute data 
for the dialogue box under consideration is found in the 
historical data file. Control then passes to 3.2.5 where 
the dialogue box is updated. Control then loops back to 
block 3.2.3 for continued operation, until no additional 
dialogue box entities are discovered. Control then pass- 
es to block 3.2.6 where the AutoCAD drawing is regen- 
erated and displayed. 

Turning now to figure 10, the unload drawing func- 
tion 3.3 of figure 8 is described in more detail. Beginning 
in block 3.3.1, the mask file is parsed to establish the 
format of data to be output from AutoCAD drawing file 
601 to the data from drawing file 607, and control passes 
to 3.3.2 where the data from drawing file 607 is opened. 
Then, in block 3.3.3, the AutoCAD drawing is reviewed 
in accordance with the parsed mask file data to identify 
each dialogue box. For each identified dialogue box, 
control then passes to block 3.3.4 where an output 
record is built from the dialogue box identified in block 
3.3.3. Looping control continues in blocks 3.3.3 and 
3.3.4 until no more dialogue boxes are found in Auto- 
CAD drawing 601. Control then passes to block 3.3.5 
where the output record is saved, in accordance with 
the parsed mask file 603, in the data from drawing file 
607 established in block 3.3.2. 



Claims 

1 . A method of generating graphical display of p rocess 
attributes in a computer-based process controller 
comprising: 

displaying a graphical representation (P&ID) of 
a process being controlled; 

storing in a historical data file (602) a history of 
underlying process attributes (203) for a plural- 
ity of points in time during the operation of a 
process being controlled; 

storing in a mask data file (603) information re- 
lating said history of underlying process at- 
tributes (203) to corresponding process ele- 
ments (112 - 118) in said graphical representa- 
tion; 
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selecting a portion o1 the graphical representa- 
tion (P&ID) and a point in time for which under- 
lying process attributes (203) from said history 
are to be displayed; and 



torical data according to said information in said 
mask file (603), to produce a combined display 
of said of at least one graphical representation 
with process attributes (202, 203) underlying at 
s least one of said plurality of process compo- 

nents (112 - 118) for a selected point in time. 



displaying said underlying process attributes 
(203) of the selected portion of the graphical 
representation (P&ID) for the selected point in 
time substantially simultaneously with the dis- 
play of said graphical representation. fo 

The method of claim 1 , wherein said step of display- 
ing said process attributes (203) comprises, over- 
laying indicia (201) of said process attributes over 
said graphical representation. is 

The method of claim 1 or 2, said graphical repre- 
sentation comprising icons (119 - 129) of process 
elements (112-118), said step of selecting a portion 
of the graphical representation comprising, select- 20 
ing an icon of a process element for which underly- 
ing process attributes (202, 203) are to be dis- 
played. 

The method of claim 3, wherein said underlying 25 
process attributes include an identification (202B) 
of a corresponding process element, characteris- 
tics (203B) of said corresponding process element, 
and states (203C) of said corresponding process el- 
ement. 30 

A system for formatting and displaying process at- 
tribute data with graphical process data, compris- 
ing: 

35 

a drawing file (601) including at least one 
graphical representation (P&ID) of a process 
being controlled, said at least one drawing in- 
cluding a plurality of process elements (112 - 
118); 40 

a historical data file (602) in which is stored his- 
torical data related to process attributes (202, 
203) underlying each of said plurality of process 
elements (112 - 118) for a plurality of points in 
time; 

a mask data file (603) including information 
which relates said historical data to corre- 
sponding process elements (112 - 118) in said 50 
at least one graphical representation; and 

a data processor (604), operatively connected 
to said drawing file (601), historical data file 
(602) and ss 

mask file (603), for combining said at least one 
graphical representation (P&ID) with said his- 



Patentansprucho 

1 . Verfahren zum Erzeugen einer graphischen Anzei- 
ge von ProzeBattributen in einer rechnergestutzten 
ProzeB-steuerung, das die folgenden Schritte auf- 
weist: 

Anzeigen einer graphischen Darstellung 
(P&ID) eines gesteuerten Prozesses; 

Speichern einer Historie von zugrundeliegen- 
den ProzeGattributen (203) in einer Historien- 
datei (602) fur eine Vielzahl von Zeitpunkten 
wahrend des Ablaufs eines gesteuerten Pro- 
zesses; 

Speichern von Information, die die Historie der 
zugrundeliegenden ProzeBattribute (203) mit 
entsprechenden ProzeBelementen (112-118) 
in der graphischen Darstellung in Beziehung 
setzt, in einer Maskendatei (603); 

Auswahlen eines Teils der graphischen Dar- 
stellung (P&ID) und eines Zeitpunkts, fur den 
zugrundeiiegende ProzeBattribute (203) aus 
der Historie anzuzeigen sind; und 

Anzeigen der zugrundeliegenden ProzeBattri- 
bute (203) des ausgewahlten Teils der graphi- 
schen Darstellung (P&ID) fur den ausgewahl- 
ten Zeitpunkt im wesentlichen gleichzeitig mit 
der Anzeige der graphischen Darstellung. 

2. Verfahren nach Anspruch 1, wobei der Schritt des 
Anzeigens der ProzeBattribute (203) das Uberla- 
gem der graphischen Darstellung mit Kennzeich- 
nungen (201 ) der ProzeBattribute aufweist. 

3. Verfahren nach Anspruch 1 Oder 2, wobei die gra- 
phische Darstellung Piktogramme (119-129) von 
ProzeBelementen (112-118) aufweist, wobei der 
Schritt des Auswahlens eines Teils der graphischen 
Darstellung das Auswahlen eines Piktogramms ei- 
nes ProzeBelements aufweist, fOr das zugrundeiie- 
gende ProzeBattribute (202, 203) anzuzeigen sind. 

4. Verfahren nach Anspruch 3, wobei die zugrundelie- 
genden ProzeBattribute eine Identifikation (202B) 
eines entsprechenden ProzeBelements, Charakte- 
ristiken (203B) des entsprechenden ProzeBele- 
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ments und Zustande (203C) des entsprechenden 
ProzeGelements einschlieGen. 

5. System zum Formatieren und Anzeigen von Pro 
zeBattributdaten mit graphischen ProzeGdaten, s 
das folgendes aufweist: 

eine Zeichnungsdatei (601 ), die wenigstens ei- 
ne graphische Darstellung (P&ID) eines ge- 
steuerten Prozesses einschlieGt, wobei die we- io 
nigstens eine graphische Darstellung eine Viel- 
zahl von ProzeGelementen (112-118) ein- 
schlieGt; 

eine Historiendatei (602), in der Historien-Da- 15 
ten gespeichert sind, die mit ProzeGattributen 
(202, 203) in Beziehung stehen, die jedem aus 2. 
der Vielzahl von ProzeGelementen (112-118) 
fur eine Vielzahl von Zeitpunkten zugrundelie- 
gen; 20 

eine Maskendatei (603), die Information ein- 
schlieGt, welche die Historien-Daten mit ent- 3. 
sprechenden ProzeGelementen (112-118) in 
der wenigstens einen graphischen Darstellung 2$ 
in Beziehung setzt; und 

einen Datenprozessor (604), der mit der Zeich- 
nungsdatei (101 ), der Historien-Datei (602) und 
der Maskendatei (603) betriebsmaGig verbun- 30 
den ist, zum Kombinieren der wenigstens einen 
graphischen Darstellung (P&ID) mit den Histo- 4. 
rien-Daten gemaG der Information in der Mas- 
kendatei (603),, urn eine kombinierte Anzeige 
der wenigstens einen graphischen Darstellung 35 
mit ProzeGattributen (202, 203) zu erzeugen, 
die wenigstens einer aus der Vielzahl von Pro- 
zeGelementen (112-118) fur einen ausgewahl- 
ten Zeitpunkt zugrundeliegen. 5. 

AO 

Revendlcations 

1. Methode pour gSnerer I'affichage graphique des at- 
tributs d'un precede" dans un contrdleur de precede *s 
informatique comprenant des etapes consistant k: 

afficher une representation graphique (P&ID) 
du precede k contr6ler; 

so 

stocker dans un fichier de donnees historiques 
(602) Thistorique des attributs du precede con- 
cern6 (203) pour une pluralite d'instants pen- 
dant le fonctionnement du proc6d6 sous con- 
trole; ss 

stocker dans un fichier de donnees de mas- 
ques (603) une information relative k I'histori- 



que des attributs sous-jacents (203) du prece- 
de vers des elements de precede correspon- 
dants (112-118) dans la representation graphi- 
que; 

choisir une partie de la representation graphi- 
que (P&ID) et un instant ou les attributs sous- 
jacents (203) du precede* doivent £tre affiches 
k partir de cet historique; et 

afficher les attributs sous-jacents (203) du pro- 
cede pour la partie choisie de la representation 
graphique (P&ID) pour un instant choisi sensi- 
blement en simultan6it6 avec I'affichage de la 
representation graphique. 

Methode selon la revendication 1, dans laquelle 
I'etape d'affichage des attributs de precede (203) 
comprend I'etape consistant k superposer des indi- 
ces (201) des attributs de precede sur la represen- 
tation graphique. 

Methode selon la revendication 1 ou 2, dans laquel- 
le la representation graphique comprend des ico- 
nes (119 - 129) pour les elements (112 - 118) du 
proc6d6, I'etape consistant k choisir une partie de 
la representation graphique comprenant les etapes 
consistant k choisir une icdne d'un element de pro- 
cede pour laquelle les attributs sous-jacents (202, 
203) du precede doivent etre affiches. 

Methode selon la revendication 3, dans laquelle les 
attributs sous-jacents du precede comprennent 
Identification (202B) d'un element de precede cor- 
respondent, les caracteristiques (203B) de rei6- 
ment de proc6d6 correspndant et les etats (203C) 
de r6l6ment de precede correspondant. 

Systeme pour f ormater et afficher des donn6es d'at- 
tributs d'un precede avec les donnees graphiques 
du precede, comprenant: 

un fichier de dessins (601) comprenant au 
moins une representation graphique (P&ID) du 
precede sous controle, une representation gra- 
phique au moins comprenant une plurality 
d'6l6ments de precede (112-118); 

un fichier de donn6es historiques (603) dans 
lequel sont stockees les donnees historiques 
relatives aux attributs (202, 203) du precede 
sous-jacents chacun k la pluralite d'eiements 
du proc6d6 (112-118) pour une pluralite d'ins- 
tants; 

un fichier de donnees de masques (602) com- 
prenant des informations qui se rapportent aux 
donnees historiques vers les elements de pro- 
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cede correspondants au moins (112-118) dans 
la representation graphique; et 

un processeur de donnees (604), connecte 
fonctionnellement au fichier des dessins (601), s 
au fichier des donnees historiques (602) et au 
fichier des masques (603), pour combiner au 
moins la representation graphique (P&ID) avec 
les donnees historiques selon les informations 
dans le fichier des masques (603), afin de pro- io 
duire un affichage combine de la representa- 
tion graphique au moins avec les attributs du 
procede (202, 203) sous-jacents k au moins 
una pluralite d'6!ements du proc6d6 (112-118) 
pour un instant choisi. 15 
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